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(54) THIOPHENE DERIVATIVES 

(71) We, F. HOFFMANN-LA ROCHE & CO., AKTIENGESELL- 
SCHAFT, a Swiss Company, of 124—184 Grcnzacherstrasse, Basle, Switzerland, do 
hereby declare the invention, for which we pray that a patent may be granted to us, 
and the method by which it is to be performed, to be particularly described in and 
by the following statement: — . # \ 

The present invention relates to cyclic compounds. More particularly, the inven- 
tion is concerned with thiophene derivatives, a process for the manufacture thereof 
and pharmaceutical preparations containing same. 

.The thiophene derivatives provided by the present invention are compounds of 
the general formula • 



10 




15 



20 



25 



30 



wherein R x represents a lower alkyl, afyi or aralkyl group. R 2 represents a hydrogen . 
atom or a hydroxy, lower aflcoxy or amino group and R, and R*, which may be 
the same or different, each represent a hydrogen atom or a lower alkyl or aralkyl 
group, 15 
and salts thereof I 

The compounds of formula I and their salts are useful as antiobesity and blood 
lipid lowering agents. They can also be expected' to be useful in the treatment of 
athersclerdsis and related cardiovascular diseases which are associated with elevated 
blood lipid levels." .20 

As used in this Specification, the term "lower alkyP, alone or in combination 
such as in "lower alkoxy" or "aralkyl", denotes a straight-chain or branched-cha in- 
saturated aliphatic alkyl group containing from 1 to 8 carbon atoms such as methyl, 
-ethyl, propyl and isopropyL The term "halogen" includes chlorine, bromine, iodine 
and fluorine. The term "aryP' denotes mononuclear aryi ; groups such as* phenyl ' or 25 
substituted phenyl, said substitution being in one or more positions and being selected 
from lower alkyl, trihalomethyl (e.g. trifluoromethyl and trichloromethyl), aralkyl, 
halogen, lower alkoxy, amino, riitro, mono'(lower alkyl) amino and di (lower alkyl)- 
amino. The term "alkali metal" denotes sodium, potassium or lithium. The term 
"lower alkanol" denotes an alkanol containing from 1 to. 6 carbon atoms The term 30 
"alkoxide" refers to a 'metal salt, preferably an alkali metal or alkaline earth metal 
salt, of an alkanol. The term "alkaline «»rrh ' metal" refers Tn^- — * 
magnesium. The rp^*^*J™-^^^^^^^^i^^ 

1 to 8 carbon atcfl ^^^^^^^^^^^^*5r T^ri ? 16-999 
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(54) THIOPHENE DERIVATIVES 

(71) We, F. HOFFMANN-LA ROCHE & CO., AKTIENGESELL- 
SCHAFT, a Swiss Company, cf 124 — 184 Grenzacherstrasse, Basle, Switzerland, do 
hereby declare the invention, for which we pray that a patent may be granted to us, 
and the method by which it is to be performed, to be particularly described in and 
by the following statement: — 

The present invention relates to cyclic compounds. More particularly., the inven- 
tion is concerned with thiophene derivatives, a process for the manufacture thereof 
and pharmaceutical preparations containing same. .. 

.The thiophene derivatives provided by the present invention are compounds of 
the general formula . 



10 




wherein R x represents a lower alkyl, aryi or aralkyl group. R a represents a hydrogen 
atom or a hydroxy, lower alkoxy or amino group and R, and R*, which may be 
the same or different, each represent a hydrogen atom or a lower alkyl or aralkyl 
15 " group, 15 

and salts thereof i 

The compounds of formula I and their salts are useful as antiobesity and blood 
lipid lowering agents. They can also be expected' to be useful in the treatment of 
■ athersderdsis and related cardiovascular diseases which are associated with elevated 
20 blood lipid levels. 20 

As used in this Specification, the term "lower alkyl" 0 alone or in combination 
such as in "lower alkoxy" or "aralkyl", denotes a straight-chain or branched-chain 
saturated aliphatic alkyl group containing from 1 to 8 carbon atoms such as methyl, 
-ethyl, propyl and isopropyL The term "halogen" includes chlorine, bromine, iodine 
25 and fluorine. The term "aryl" denotes mononuclear aryl : groups such as* phenyl' or 25 

substituted phenyl, said substitution being in one or more positions and being selected * 
from lower alkyl, trihalomethyl (e.g. trifluoromethyl and trichloromethyl), aralkyl, 
halogen, lower alkoxy, amino, nitro, moncf(lower alkyl) amino and di (lower alkyl) - 
. amino. The term "alkali metal" denotes sodium, potassium or lithium. The term 
30 "lower alkanol" denotes an alkanol containing from 1 to. 6 carbon atoms The term 30 

"alkoxide" refers to a 'metal salt, preferably an alkali metal or' alkaline earth metal 
salt, of an alkanol. The term "alkaline earth metal" refers to. calcium, barium or 
magnesium. The term "lower alkanoic acid" denotes an alkanoic acid containing from 
1 to 8 carbon atoms. 



• •±-+**^iS i S&S tiara? J65 

: an amino group. ^^MpH bv the present invention, the thiopbene 

factured by treating an oxime of the general formula 



N-OH 





* wherein R/ represents a lower' alkoxy. group and ». bas the 'significance given 
10 witTa^'acid to yield a compound of the general formula 



(la) 



wherein R*' and R, have the significance, given earlier, 
and 2 deskedVconverting the lower carbalkoxy gronp into a iffltaji forrayl or 
15 cSbarioyTg^P and/or Acting the amino group ^*J™£ffikL*l^ 
ine ieent- and, if further desired, converting a compound of formula I mto a _ salt 
• E I corSo^nd- of formula la can be obtained by treating an oxnne offonnata 
n with an acid, preferably a hydrohalide and most preferably hydrogen chloride, m 
„ tow scWent^such as an ether, particularly a di(lower alkyl . edw (e.g. 
20 d1etSleth« a cyclic ether (e.g. tetrahydrofuran or dioxane), a lower alkanol or water- 
2 Semn^rure'and pressure^ which the treatment beamed 

The treatment can suitably be carried out at a temperature from about 0 C to 70 C, 
oreferablv at room temperature, and at atmospheric pressure. . . 

P A compound of forou!*' la may be converted into a corresponding aldehyde, 
25 acid arSTodier ester of formula I or into a salt hereof by conventional mediods 
for cSS££ esters to the aforementioned compounds. Thus, the lower carbalkoxy 
• S^SSedfa a compound of formula la can be converted mto a carboy 
gZ bTba^c hydrolysis in a conventional inert organic solvent, Pref«ably a lower 
Sol and 'riarticularfy methanol or ethanol; a* aqueous ether solvent, preferably an 
30 • aSs^owefafcyl) ether *** V^^ly diethyl ether, or an aqueous cycle 
Lte nardcS Sydrofuran or dioxane. Among the preferred bases for the basic 
££l5? metal hydroxides such as.sodium, potassium and hthnim 

SSS' and the alkaline earth' metal . hydroxides .such as banum, calcium and 
mamesium hydroxide.' The alkali metal hydroxides are especially preferred; The 
35 ™aTe and pressure at which the basic hydrolysis is carried. out are not mucaL 
. Tte Efc hydrolysis can suitably be carried out at a temperature from about lC 
• to lOQ'C, preferably under reflux and especially at about 70»C, and at atmosphent 
pressure By treating a compound of formula la with areducmg agent (eg. Jahnm 
' Ihmtahydtide) there is obt^ 
40 teSsed (eg. with manganese dioxide) to give a corresponding aldehyde of formula 
40 " L Bating a impound of formula la with ammonia there » obtamed a. corres- 
ponding amide of formula I in which R, represents an amino group. Whrca com- 
Lund of formula I in which R, aid/or R 4 represents a lower .alkyl « ™M£?P 
is required, these groups may be introduced by convention^ procedures for converting 
45 anSatic primal amine to an .N-substituted derivative thereof Thus,, a compound 
of formula fcau be reacted with a lower alkylating agent (e* a lower alkyl 
balStt alkylating agent (eg. an aralkyl balide) or an alkali metal cyanate 
(e.g, potaassium cyanate). 
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The oxime starring materials of formula II can be prepared by first reacting a 
compound of "the general formula *' 



SH 



(in) 



with a compound of the general formula 

R 



V R 



«\ .OR 




(IV) 



to form a compound of the' general formula 




tY) 




in which formulae and R/ have the. significance given earlier, R represents a 
lower alkyl group and R, represents a halogen atom or a mesyloxy or tosyloxy 
10 . group. 10 
The foregoing reaction can be carried out in .the presence of a lower alkanol'and 
an alkali metal alkoxide, preferably methanol and sodium methoxide. .Although the 
temperature and pressure are not critical, the reaction is generally carried out at 
atmospheric pressure and at a- temperature from about -15° C to about 60° C, preferably 
15 25°C ■ ' ■ . ' ' " ; 15 

A compound* of formula V is then treated with an alkali metal alkoxide, prefer- 
ably sodium methoxide, in the presence of an aromatic hydrocarbon, preferably 
benzene, to form a compound of the general formula 



(VI) 



20 wherein R a and R 2 ' have the significance given earlier. ^ ^ " 20 

Although the temperature and pressure are not critical, this treatment is generally 
carried out at atmospheric pressure and at a temperature from about 15°C to about 
60°Q preferably 25°C. / 

A compound of formula VI is then converted into an oxime of formula II 

25 t using any conventional method for converting a ketone into an oxime. Preferably,. 25 
a ketone of formula VI is treated with a hydroxylarnine hydrohalide, preferably 
hydroxy lamine hydrochloride, in a nitrogen-conta in ing base. Any conventional nitrogen- 
containing base, preferably an amine, can be used. Among the amines which can be 
used are primary amines such as lower alky lam ines, particularly methylamine and 

30 ethylamine, and aniline, secondary amines such as di( lower alkyl) amines, particularly 30 
dimethylamine and diethylaminej and pyrrole and tertiary amines such as tri( lower 
alkyl) amines, particularly trimetbylaraine and methylamine, pyridine and picoline. 
The temperature and pressure are not critical. The treatment can suitably be carried 
out. at a temperature from room temperature to the reflux temperature of the mixture, 

35 preferably at about 22° C, and at atmospheric pressure in an inert organic solvent 35 
such as an aliphatic or aromatic hydrocarbon (e.g. n-hexane or benzene).' Preferably, 
this • treatment is carried out using an excess of the nitrogen-containing base which 
serves as the solvent medium. 
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"The compoundsof formulae V and VT'o which \«P««"f 
group as well as the oxime starting -materials of formula II in which R x represents 

aD iir^n'i^t and their pharmaceutical* attack , salts are 
ine " ra P""^f ju-f t0 jay, they lower the blood lipid level of 

d f C S. 'KKSm to'been dLLSed b groups of normal female Charles 
mammals. This property ^ «™ "™ Th g * t iti a com ou / g l U cose mixture 

^ diiWoxide 

(DMSO) either orally » PJg"^ km . acid ^ cholesterol levels of rats 

^ the corresponding levels found in untreated animals. Similar results were 
obtained in the case of the rat hepatocytes. _ 

* ' Fatrv acid and cholesterol synthesis in isolated hepatocytes. 

Female Charles River rats are fasted for 48 hours and then meal-fed a l/ e < com 
cn/70Vduc7sT dta£ 7 to 14 days from 8a.m.. to 11 a.m. The isolated rat 
K;£n^S^« orewed by perrusmg the liver in situ. The hepatocytes are incubated 
&Sma^g P wltefba b 4^7^ for 30 f~ ^""J J £,^2 
«f 7 1 ml consKtine of 1 mTof isolated rat hepatocytes (10—20 mg of dry water 

• L^t 1 ShStti££ « P^un^thlS seined), ^ 
a^TSrried ou?h triplicate and all experiments are repeated at ^ twice. f«bon 
Sx3e is collected taeach flask after the 60 minutes mcubatxm by addmg 0 3 rig 
ethanolamke/2-memoxy^anol(l:2) to the centre weH, 0.4 ml of 62.5 /. atnc 
I^Tta ri« cdl media and incubating for 45 minutes. The contents of the centre 

■ wlS HetiTto^Slation counting fluid and ^ content is dete = ed 
The is saponified, acidified (only for determining the rate * lW*»>> 

aad extracted with iexane. . At this stage the Upids are enter <™^C* 
the rate of lipogenesis) or precipitated with digitomn, washed and counted to deter- 
mine ^raK^^ The conversion of *H s O and ["Qalaame into 
™m adds S "enfc is determined in a liquid scintillation counting system. Results 
arf e^Ssed as nmoles of »H,0 and [^alanine ^converted ^o fatty ^ds or 

• cholesterol and nmoles of [»C]alanine oxidised to '.'CO, per mg of dry weight cells 
: ' per 60 minutes. The results are set out in Table I hereinafter. 
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It will be appreciated that tbe present invention also includes within its scope a 
pharmaceutical preparation .containing a compound of formula I hereinbefore of a 
priafmaceutically acceptable salt thereof m association, with * a compatible pharma- 
ceutical carrier material. 

The following Examples illustrate the process provided by." the present invention. 

Example 1. 

Gaseous hydrogen chloride was bubbled into 1 litre of anhydrous diethyl ether 
in which 100.0 g of 4 - carbomethoxy - 3 - keto - 2 - n'.- propyitetrthydrothiophene 
oxime had been' dissolved. This procedure was carried, out at 0°C for 1 Hour. The 
reaction flask was stoppered with a" drying tube and the contents were stirred at room 
temperature overnight. The solvent was evaporated until the produce crystallised. JThe 
white "solid was collected by filtration and washed well with diethyl ether to^ yield 
60.0 g'of . 3 - amino - 4 - carbomethoxy - 2 - n - propylthiophene hydrochloride of 
melting point 178° — 180°C: The product was ^crystallised from methanol/diethyl 
ether to yield 50.0 g of pure 3 amino *- 4 - carbomethoxy - 2 - ri - propylthiopthene 
hydrochloride of melting point 180 C ^-181*°Q . 

The starting material can. be prepared as follows: : 

a) A solution of 116.55 g of methyl 3-mercaptopropionate in 220 ml of dry 
• methanol at - 20*C was treated with 52.46 g of sodium methoxide. After 20 minutes, 

a * solution of 203.0 g of ethyl 2-brpmovaierate in 150 g of dry methanol was added 
.drop wise. The mixture was allowed to warm to room temperature and stirred over- 
night. The methanol was evaporated arid the residue partitioned between diethyl ether 
and water. The organic phase was washed with 10% bicarbonate solution and water. 
After, drying over magnesium sulphate, .the diethyl ether was evaporated to' yield 
130 g of methyl 4 -thia - 5 - carbomemoxyoctanoate as a colourless oil. 

b) To a suspension of 54,0 g of sodium methoxide in 500 ml of anhydrous 
benzene were added dropwise at 25°C 130 g of methyl 4 - thia - 5 - carbomethoxy- 
octanoate. The mixture was- stirred overnight and poured into ice-water. The aqueous 
phase was extracted with benzene/dicthyi ether (1:1) andthen acidified to pH 1 with 
6-N hydrochloric acid. The product, which partially separated from the water at this 
point, was taken up in methylene chloride. The aqueous layer was further extracted 
with methylene chloride. The combined organic phases were 'dried and evaporated 
to yield 94.0 g of pure 4 - carbomethoxy - 3 - keto - 2 - n - prbpyltetrahydrothiophene 
as a colourless o2. \ 

c) A solution of 94.0 g of 4 - carbomethoxy - 3 - keto - 2 - n - propyltetrahydro- 
thiophen in 250 ml of dry. pyridine was treated with 40.0 g of hydroxylamine 
hydrochloride at 25 D C. the mixture was stirred overnight at room temperature. The 
solvent was- evaporated and tbe residue partitioned between 1-N .hydrochloric acid 
and methylene chloride. The organic phase was dried over sodium sulphate and 
evaporated to yield 100 g of pure 4> carbomethoxy - 3 - keto - 2 - n - propyltetra- 
hydrothiophene oxime as a colourless oiL 

Example 2. 

A solution of 41.1 g of 4 - carbomethoxy - 3 - keto - 2 methyltetrahydro- 
thiophene oxime in 600 ml of anhydrous diethyl ether, previously saturated .with 
gaseous hydrogen chloride at 0°C, was left to stir at 25 °C overnight. The separated 
solid was collected, washed well with diethyl ether and dried to yield 33.2 g. Evapora- 
tion of the filtrate yielded, after recrystallisation of the residue, an additional 4.2 g; 
the total yield of pure 3 - amino - 4 - carbomethoxy - 2 - methylthiophene hydro- 
chloride being 37.4 g." This compound melted at 191° — 192°C 

In a similar manner, 49.12 g of 4 - carbomethoxy - 2 - tropropyl - 3 - ketotetra- 
hydrothiophene oxime were converted into 18.49 g of 3 - amino - 4 - carbomethoxy- 
2 - tropropylthiophene hydrochloride of melting point 185°C (decomposition). 
The starting material can be prepared as follows: 

a) A solution of 66.29 g of methyl 3-meraptoprojpioriate in 50 ml of anhydrous 
methanol was cooled to 0°C and treated with 120 ml of a 25% solution of sodium 
methoxide in methanol. To -this solution were added dropwise 100 g of ethyl 2-bromo- 
propionate in 100 ml of anhydrous methanol. The reaction was allowed to proceed 
at 25°C overnight. The solvent was evaporated and the residue partitioned between 
diethyl ether and 10% sodium bicarbonate. The aqueous phase was further extracted 
with diethyl ether. The combined organic extracts were dried over magnesium sulphate 
and evaporated to yield 121.40 g\>f 2 - methyl - 3 - thia - 1,6 -hexanedioc acid - 1- 



emvl - 6 - methyl! ester as a 4 pale .yellow oil. l 

In a similar manner, 61.4 g of methyl 3-mercaptopropicmate were reacted w«h . 
106 8 g of ethyl Zlbromovalerate to yield 120.91 g of 2 - «*propyl - 3.- tfaia - 1,6- 
hexanedionic acid - 1 - ethyl - 6 - methyl ester. • . , 

b"l A solution of 121.4 g of 2 - methyl - 3 - thia - 1,6 - hexanedionic acid - 1- . 
ethyl - 6 mSyTeSer-in 9Q S ml of dry" b^ene was added dropwise to 
of 30 g of anhydrous sodium methoxide in. 200 ml of dry to "ft ^ ramon 
was allowed to proceed to room temperature overnight. The mixture was pamaoned 
te^^ter and diethyl ether. The aqueous phase was further - extracted wi J fcnzena 

S l^^^^^79.17 g of pure 4 - carc^oxy- 
3 - keto - 2 - ^^^TuJrS^^- 1,6 -hexanedionic add- 

^TkionTs^tof J 1 ? Somemoxy - 3 - keto - 2 - me*yltetxahydro- 
tmophL^t^^^ 

SSd twice with methylene chloride. The combined organic extracts . w« toed 
S SapcSel toyield 40*1 g of pure 4 ; - carbomethoxy - 3 - keto -2 r methyhetra- 
hydrotheopheneoxime as a. colourless oil.. . , 

• In a similar manner, 52.8 g of 4 - carbomethoxy -2 - iwpropyl - 3 - 
tetrWd^SnfSere 'convert^ .into 49.0 g of 4 - carbomethoxy -. 2 - propyl- 
3 - ketotetrahydrothiophene oxime. 

Example 3. 

2riaS (Tl Tteorganic extracts were combined, dried and evaporated to yield 
123 erf Sue 3 i - ainino - 4 - carboxy - 2 - metbyithiophene of melting point 
162°— 164°C. This compound was recrystallised from ethyl acetate/pentane to yield 
an analytical sample of melting, point 163°— 164°C. • , s.^mLt 

In a similar manner, 5.0 g of 3 - amino - 4 - < carbomethoxy - 2 - -^propyl- 
thiophene hydrochloride were converted into 33 g of 3 - ammo - 4 - carboxy - 2- 

^ffiS W.'S^SL?- 4 - carbomethoxy. - 2 - , - jj-jg- 

thiophene hydrochloride were converted in» 0.^25 g of 3 * ammo - 4 - carboxy-. 
2 - n - propylthiophene of melting point 144 —145 C. 

Example ''4. . . 

Gaseous hydrogen chloride was bubbled at 0»C fox 1 hour into a rinad 
80.0 g of 4 - (Lbomethoxy - 3 - keto - 2 - phenylterrahytothiophene oxide m 600 
ml of anhydrous diethyl ether. The suspension was treated with 300 ml of m ethanol 
and stirred at 25°C overnight. The product was cpUected by filtration ^washed 
with diethyl ether to yield 70.0 g of 4 - .ammo - 5 \' 0 aa ^$g 

acid methyl ester hydrochloride as a pale yellow solid of melting point 181 — 18Z. >— 
This compound may be recrystallised from methanol. 

The starting material can be prepared as follows: . ; 

a) A solution of 104.95 g of methyj 3-mercaptopropionate m 200 ml of methanol 
was cooled to 0 9 C and treated with 207.5 g of a 25% solution of jodram asdmpde 
in methanol. To the resulting homogeneous somaon were ao^ drop^ under 
argon 200.0 g of methyl «-bromo-pheriyl acetate m 200 ml of methanoL The inamre 
was stirred- at 2S°C overnight The solvent was removed by evaporation . and . the 
residue partitioned between water and methylene chloride to yield 234.0 g of 2- 
phenyl - 3 '- thia - adipic add dimethyl ester as a colourless oil. .. 

b) A solution of 234.0 g of 2 -phenyl - 3 - thia - adipic acid dimethyl ester m 
300 ml of dry benzene.was added dropwise at 25'C to 54.05 g of sodium methoxide. 
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The mixture was stirred overnight and poured into water. The solid was filtered , off 
and the filtrate extracted twice with diethyl ether. The* solid was then added to the 
aqueous phase which was acidified to pH 1 with 6-N hydrochloric acid. The mixture 
was extracted three times with methylene chloride. The organic extracts were dried 

5 over sodium sulphate and evaporated to yield 14524 g of 4 - carbomethoxy - 3- 5 . 

keto - 2 - pbenyltetrahydrothiophene as a pale yellow oil. 

. c) A solution of 82.24 g of 4 - carbomethoxy - 3 - keto - 2 - phenyitetrahydro- 
thiopbene in 120 ml of anhydrous pyridine was treated with 28.85 g of hydroxylamine 
.hydrochloride. The solution was stirred at 25°C for 2 days and the solvent then 

10 evaporated in vacuo. The residue was partitioned between l-N hydrochloric acid and io 

methylene chloride. The aqueous phase was further extracted with methylene chloride^ 
The organic extracts were combined, dried over sodium sulphate and evaporated to 
yield 90.0 g of 4 - carbomethoxy - 3 - keto - 2 - phenyltetrahydrothiophene oxime 
as a colourless oil. 

15 Example 5. 

A solution of 10.0 g of 4 - amino -'5 * phenylthiophene - 3 - carboxylic add 15 
methyl ester hydrochloride in 80 ml of methanol. was treated with 82 ml of l-N 
sodium hydroxide." The mixture was heated under reflux for 6.5 hour and then cooled 
to room temperature. The pH was adjusted to 5 and the product which separated 

20 was filtered off and dried to yield 8.2 g of pure 4 - amino - 5 - pheuylthiophene- 
3 - carboxylic acid of melting point 201°— 202°C after ^crystallisation* from ethyl 
acetate/pentane. 
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Example 6. 

Preparation of 4 -amino - 5 - ethyl - 3 - thiophenecarboxyiic acid 
25 ^ methyl ester hydrochloride. 

To a solution of 125 g of methyl 3-mercaptopropionate in 75 ml of dry methanol 
were added dropwise at 0°C 249 ml of 25% sodium methoxide/methanol. The ' 
resulting mixture was- treated dropwise at 0°C with 200 g of ethyl 2-bromoburyrate in 
75 ml of dry methanol. The cooling bath was removed and the mixture stirred over- 
night at 25°C. The mixture was concentrated and partitioned . between water and. 
methylene chloride. The organic extracts were dried and evaporated to yield 229 e 
of diester. as a colourless oiL ' . 

To a suspension of 63.5 g of sodium methoxide in 300 ml of dry benzene were 
added dropwise at 25°C 229 g of the foregoing diester in 200 ml of dry benzene. After 
stirring overnight at room temperature, the rnixture was poured into 800 ml of water 35 
and the benzene layer was further extracted with 200 ml of water. The aqueous phases 
were combined, carefully acidified with 6-N hydrochloric acid and extracted three 
tames with methylene chloride/methanol (5:1). The organic extracts were dried and 
evaporated to yield 149.7 g of pure ketone as a colourless oil. 

To a solution of 276.1 g of the foregoing ketone in 500 ml of anhydrous 40 
pyridine were added in several portions 121.6 g of hydroxylamine hydrochloride The 
reaction was allowed to proceed for 20 hours at 25°Q the mixture was- concentrated 
and partitioned between methylene chloride, and 3-N hydrochloric acid The aqueous 
phase was back-washed twice with methylene chloride/methanol (5il). The organic 
phases were dried and evaporated to yield 253 g (82%) of pure oxime as a pale yellow - 45 

A solution of 253 g of the foregoing oxime in 2 litres of anhydrous diethyl ether 
was treated at 25 C with a stream of gaseous hydrogen chloride for 1 hour The 
rnixture was seeded with 0.5 g of authentic product and stirred overnight at 25°C 
xne crude product was filtered off, washed with anhydrous diethyl ether and recrvstal- 50 
hsed from methanol/diethyl ether to yield 173 g. of the desired pure aminothiophene 
hydrochloride of melting point 161 °C...... 

m The following Examples illustrate pharmaceutical preparations containing 3- 
ammo - 4 - carbomethoxy ^ 2 - n - propylthiophene hydrochloride as' the active 
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Capsule Formulation 

Active ingredient 
Lactose 
Corn starch 
Talc 



•per capsule 



10 mg 50 mg - 
10 "mg 125 mg 
■ 30 mg 30 mg 
5 mg 5 mg 
Total weight 210 mg 210 mg 



•Example Bv 
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Tahl'et Formulation .* 

Active ingredient 

Dicalrium phosphate dihydrate 
unmilled 

Com starch 

Magnesium stearate 



WHAT WE CLAIM IS:— 
Compounds of the formula 



. Per tablet 

23.00 mg 

175.00 mg 
24.00 mg 
• 1.00, mg 
Total weight 225.00 mg 




'(I) 
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groupi * - 

and salts thereof. • '. . -utm 1 wherein. Ri represents a lower 

R, represents a lower alkoxy group and — N(K.X*.J repra r 
salts hereof. ^ _ ^ _ 3 _ ^phcnecarboxylic acid methyl ester hydro- 

Amino - 4 - carbornethoxy - 2 - n - propyitWophene hydrochloride. 
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10. 4 - Amino - 5 - phenyithiophene - 3 - carboxylic acid methyl ester hydro- 
chloride. 

11. 4 - Amino - 5 - phenyithiophene-- 3 - .carboxylic acid. 

12. A process for the manufacture of the thiophene derivatives claimed in claim 
> 1, which process comprises reacting an oxime of the general formula 



13 



M-OH 




wherein R/ represents a lower alkoxy group, and R, has the significance given in 
claim 1, 

with an' add to yield a compound- of the general formula 
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(la) 



wherein R 3 ' has the significance given earlier in this claim and Rx has the significance 
given in claim 1, 

and, if desired, converting the lower carbalkory group into a carboxy, fonnyl or 
carbamoyl group and/or reacting the amino group with a Jower alkylating or aralkylat- 
ihg agent and, if further desired, converting a compound of formula I into a salt. 

13. A process according to claim 12, wherein there is manufactured a compound 
of formula I in which Ri represents a lower alkyl or aryl group, R 2 represents a 
lower alkoxy or hydroxy group and — N(Ra)(R 4 ) represents an amino group, or a 
salt thereof. ■__ 

14. A process according" to claim 13^ wherein there is manufactured a compound 
of formula I in which R x represents a lower alkyi group, R 2 represents a lower alkoxy 
group and — N'(Ra)-(R 4 ) represents an amino group, or a salt thereof. 

15. A process according to claim 12, wherein 4 - amino - 5 - ethyl - 3- 
thiophenecarboxylic acid methyl ester hydrochloride is manufactured. 

.16. A process according to claim 12, wherein 3 - amino - 4 - carbomethoxy- 
2 - n - propyithophene hydrochloride is manufactured. . 

17. . A process for the manufacture of the thiophene derivatives claimed in claim 
1, substantially as Hereinbefore described with reference to any one of the Examples 
1 to. 6, ' * 

•. 18. . A thiophene derivative as set forth in claim 1, when manufactured by the 
process claimed in any one of claims 12 to 17 inclusive or by an obvious chemical 
equivalent thereof. 

19. A pharmaceutical preparation containing a compound of formula I given in 
claim 1 or a pharmaceuticaUy acceptable salt thereof in association with a compatible 
pharmaceutical carrier material. 

For the Applicants, 
CARPMAELS & RANSFORD, 
Chartered Patent Agents, 
43, Bloomsbury Square, 
London, WC1A 2RA. 
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